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PREVENTION OF ARTHEROSCLEROSIS 
(CORONARY HEART DISEASE-CHD) 



INHIBITION OF 
COX/LOX ACTIVITY 



ENHANCING NO/NOs 
ACTIVITY 



INHIBITING 
OXIDATION OF LDL. 



blocks arachidonic 
acid pathway: 

arachidonic acid 



cox-1 Q 



I 



prostaglandins 
(mediators in the 
inflammatory pathway) 



oxidation of LDL(by O2! 
reactive species) 
preventions 
normal cell-mediated 
endocytosis 

—p- taken up by 
macrophages 

^proliferation of vascular 

smooth muscle -^form "foam cells** 



NO inhibits: 
platelet aggregation 

**monocyte adhesion/ 
chemotaxis 



thromboxane A2 

-^causes vasoconstriction, 
platelet aggregation 



-♦progression of 
atheroscleri)sis 



{all of the above are 
responsible for disease 
progression in 
atherosclerosis) 



-3^ contribute to 
formation of 
lesions (atheromas) 

-^atherosclerosis 



N.B, Oxidation is enabled by 



LOX 



Chart showing the major conlfibulina factors in the progression ot Colonary Heart 
Disease (CHD) and how the activity ot cocoa procyanidins contributes to the 
prevention of the progression ot the disease slate 

FIG.2a 
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The cocoa procvanidins i nduce the antivitv of nor 



and therefor th e> -4. 



-resuftinfl production NO themhy enhancmf^ tho health bnn.mc 
mediated by the activity of nltnc o^idA ( Mr^^ 



PREVENTS CHD 



I NQ.NOS~| 



j REDUCES 
j HYPERTENSION 



FUNCTION IN THE 
IMMUNE SYSTEM 



inhibits platelet aggregation, 
monocyte adhesion, 
chemotaxis and vascular 
smooth muscle proliferation 
thereby causing vascular 
relaxation and preventing 
the disease progression of 
CHD. 



By lowering blood 
pressure via the 
following mechanism: 

vascular endothelial 
cells release eNOS 

-♦-result in production 
of NO 

^NO relaxes vascular 
smooth muscles, 
increasing vascular 
lumen diameter 

-lowers blood pressure 
- induces hypotension. 



HYPERTENSION 
RESPONSIBLE FOR 
CARDIOVASCULAR 
DISEASES: 



FIG.2b 



including: 

stroke 
heart attack 
heart failure 
kidney failure 



Macropages have a 
different NOS{iNOS) 

INOS gene transcription Is 
controlled by cytokines 

"INOS activity results in 
macrophage NO production 
at sufficient concentrations 
to inhibit ribonnclease 
reductase 

-causes inhibition of DNA 
synthesis 

s^potential mechanism of 
action in antt-tumor and 
anti-microblal function. 
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INVOLVEMENT IN CHD 



CYCLO- 
OXYGENASE 
(COX) 



INVOLVEMENT 
IN INFLAMMATION 



INVOLVEMENT IN 
APOPTOSIS 



COX-1 IS essential in the 
arachidonic acid pathway 
which results in the 
production of thromboxane. 



-^ thromboxane and 
protglandins which 
promote platelet 
^tioregation and 
vasoconstriction 

-reulting in progression of 
atherosclerosis. 



COX-1 is an essential 

enzyme in the 
inllammatory pathway, 
the penultimate products 

ot which (the 
prostglandins) are largely 

responsible lor the 
inflammatory pathway, 

the results of which 
contribute to a variety of 
diseases including: 

^ bowel disease, arthritis, 
edema, gingivitis/ 
peridontttis, etc. 



COX-2 producing cells lines 
show enhanced expression of 
genes known to be involved 
in apoptosis: 

—^potential putative 
mechanism of killing tumor 
cells. 



The cocoa procyanidins inhibit the production of cycto-oxygenase, thereby 
blocking the arachidonic acid pathway, which isresponsible for the inflammatory 

response and the vasoconstrictive and platelet aggregating responses which 

contribute to the disease progression of CHD. 



FIG.2C 
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FIG.7 



CONTRACTION Of ISOLATED AORTA 



WITH NITROARCININE 



ACETYICHOLINE' 



} 

PHENYLEPHRINE 



TIME 
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Vv 



FIG.8A 

EFFECT OF COCOA PROCYANIDIN FRACTION A ON 
BLOOD PRESSURE 



10cm Hg 

I A616 
;1 Omg/kg 

BP decreased by 21.43% within Imin 
BP back to normal value alter 1.5 min 



FIG.8B 

EFFECT OF COCOA PROCYANIDIN FRACTION C ON 
BLOOD PRESSURE 



10cm Hg 

C618 
1 0mg/kg 

I 

^— -V, 

\ 



3 min 



BP decreased by 50.5% within 1 min 
BP back to normal value after 5 min 
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EFFECT OF COCOA PROCYANIDIN FRACTIONS ON ARTERIAL 
BLOOD PRESSURE IN ANESTHISIZED GUINEA PIGS 
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FIG.9 
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EFFECT OF L-NMMA ON THE ALTERATIONS OF ARTERIAL 
BLOOD PRESSURE IN ANESTHISIZED GUINEA PIGS INDUCED BY 
COCOA PROCYANIDIN FRACTION C 



80 
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40- 



20- 



O C (lOmg/kg.iv) 

□ C+ LNMMA (Img/ko) 



/ A 
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ASSAY 

FIG. 10 
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EFFECT OF BRADYKININ ON NO PRODUCTION BY HUVEC 



120n 
100 

80- 
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20- 
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□With L-NAME 




25nM 50nM lOOnM 

Bradykinin concentration 

FIG.11 
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EFFECT OF COCOA PROCYANIDIN FRACTIONS ON NO 
PRODUCTION BYHUVEC 




Samples A.B.D and E 
(mean of 3 assays) 

FIG.12 
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FIG.15A 



% IMHIBITION 




0-1 I 10 

LOGCCONCOfTRATKHKuHlJ 
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FIG.15B 
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ICSO* ltiM(KIT4) viT^ 
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100 
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FIG.16A 




0 I 2 3 4 5 6 7 8 9 10 11 12 
DEGREE OF POLTMERIZATlOH (SAHPLEIt) 

IMWITH THE EXCEPTION OF SAMPLE SU EXPRESSED AS (ng/fnl 



19/48 



FIG.16B 



0^ 
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FIG.17 



15 



IC50C0X-2 
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LOG [CONCENTRATION (M)] 



FIG.18A 




LOG rCONCENTRATION (M)] 



FIG.18B 




LOG [CONCENTRATION (M)) 



FIG.18C 
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.-X 




LOG [CONCENTRATION (M)) 



FIG.18D 
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LOG [CONCENTRATION {M)J 



FIG.18E 
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LOG [CONCENTRATION (M)J 



FIG.18F 
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i 1 




LOG rCONCENTRATION (M)) 



FIG.18G 
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LOG [CONCENTRATION (M)J 



FIG.18H 
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FIG.18 I 
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LOG f CONCENTRATION (M)J 



FIG.18J 
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LOG [CONCENTRATION (M)] 



FIG.18K 
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-8 -7 -6 -5 -4 -3 
LOG [CONCENTRATION (M)] 



FIG.18L 
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LOG [CONCENTRATION (M)] 



FIG.18IVI 
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LOG [CONCENTRATION (M)J 



FIG.18N 
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FIG.180 
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% INHIBITION 
OF COX-2 




LOG [CONCENTRATION (M)l 



FIG.18P 




LOG [CONCENTRATION (M)J 



FIG.18Q 
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% INHIBITION 
OF COX-2 




LOG fCONCENTRATION (M)l 



FIG.18R 
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LOG [CONCENTRATION (M)] 



FIG.18S 




FIG.18T 
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FIG.18U 




FIG.18V 
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